Production of xylooligosaccharides from xylans by extracellular xylanases from Thermobifida fusca.
Xylooligosaccharides are produced for use as a valuable food sweetener or additive. They have many beneficial biomedical and health effects. In this study, a process for producing xylooligosaccharides from lignocellulolytic agricultural waste was developed. Bagasse, corncob, wheat bran, and peanut shell were used as carbon sources for production of xylanolytic enzymes from Thermobifida fusca NTU22. When using bagasse as the carbon source, the xylanolytic enzymes that simultaneously accumulated in the broth in a 500 mL Hinton flask after 72 h of cultivation at 50 degrees C were measured as xylanase (14.0 U/mL), beta-xylosidase (74.1 mU/mL), and acetyl esterase (29.1 mU/mL). The optimum pH and temperature for xylanases were 6.0-8.0 and 70 degrees C, respectively. Six proteins with xylanase activity were identified by zymogram analysis of isoelectric focusing gel. This was followed by heat treatment at 70 degrees C for 30 min that eliminated 90% of the beta-xylosidase activity. The xylanase and acetyl esterase activities were still 100%. Two percent of xylan extracted from the bagasse was then hydrolyzed by heat-treated crude xylanase preparation at 60 degrees C, pH 7.0, for 10 h. The xylooligosaccharides that accumulated in the broth were about 23.7%. After the purification process by activated charcoal chromatography, the purity of xylooligosaccharides was 71.4%.